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15.55 30 d 11.32 100% 13.62 24 h 15.55

12 h 100% 2.12 3.95 0.24
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aralensis cyprinidae

Chalcalburnus chalcoides 1

2

0.5~11.0
1.8~32.0 mmol/L 1980

40
11

AralLake 5
3 4

3 km2

pH
5

 6 10

Chalcalbumus tarichi
11 12

1 2

Na+/ K+-ATP
13 17

1

1.1

3 23.50~59.79 g
15.30~19.50 cm

NaCl
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1.2
NaCl

5.90
3.95 7 d

NaCl 0 2 4 6 8 10 12 14
16 g/L 150 L 0.24

2.12 3.95 5.90 7.64 9.38 11.32 13.62 15.55
8 1 24 h

3% 2
1

1.3  
30 d 24 h

20 

1 mm 0.01 g

W= W2 W1 / t2 t1

SGR=100 W2 W1 / t2 t1

W1 g W2

g t2 t1 d
pH

pHS-25 pH

EDTA 18

19

CX-5
GPT 0.2 g

1 99 m V  0.86%
19.8 mL 3 500 r/min 10 min

GPT

IU/mg pro
20

Bouin s 4 
Bouin s

5 m HE Nikon TE2000-U

1.4
SPSS 11.5

One-way ANOVA
LSD Duncan

P<0.05

2

2.1
1 pH

11.32 30 d 100%
13.62 24 h 15.55 12 h

100% 2 2.12 3.95

P>0.05 5.90 7.64

P<0.05 9.38 11.32

2.2 GPT
3

2.12
P>0.05 3.95 5.90 7.64

P<0.05 GPT
GPT

P>0.05 GPT
5.90 7.64

P<0.05 2.12 3.95
P>0.05  

2.3
2.3.1

 1 5.90 7.64
 

 2 9.38 11.32

  3 4
2.3.2

 5 5.90
7.64

 6 9.38 11.32

 7
8 5.90
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1
Tab.1 Chemical indices in water and effect of different salinities on survival number of  Chalcalbumus chalcoides aralensis

 n=16 X SD
NaCl

/ g•L 1

NaCl
pH

/ mg•L 1

Do

*
Salinity

/ mg•L 1

ALK
/ mmol•L 1

HD No.of samples

No of survival

12 h 24 h 15 d 30 d

0

2

4

6

8

10

12

14

16

7.92 0.02

7.88 0.06

7.78 0.03

7.80 0.09

7.83 0.02

7.95 0.04

7.92 0.05

8.07 0.03

8.07 0.02

9.52 0.13

9.40 0.20

7.80 0.18

7.08 0.12

10.29 0.15

8.01 0.21

7.90 0.14

8.54 0.21

8.39 0.16

0.24 0.03

2.12 0.02

3.95 0.03

5.90 0.03

7.64 0.05

9.38 0.04

11.32 0.03

13.62 0.03

15.55 0.02

3.28 0.05

3.14 0.05

3.09 0.06

3.15 0.05

3.13 0.07

3.63 0.04

3.68 0.09

2.02 0.08

3.60 0.07

3.17 0.03

3.47 0.04

3.93 0.04

3.70 0.03

3.83 0.04

3.51 0.03

3.59 0.06

3.97 0.06

3.38 0.05

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

16

0

16

16

16

16

16

16

16

0

0

16

16

16

16

16

16

16

0

0

16

16

16

16

16

16

16

0

0

30 d * .
Note Chemical data in table 1 are means of values at the begining and the end of experiment * donates mensurated salinity value.

2
Tab.2 Daily body weight gain and specific growth rate of Chalcalbumus chalcoides aralensis at different salinities

 n=16 X SD

Salinity
 g

W1

 g
W2

/ g•d 1

W SGR

0.24 35.60 5.54 49.34 7.13 0.43 0.1108 1.09 0.1231
2.12 36.76 6.97 48.87 7.74 0.32 0.0725 0.95 0.0998
3.95 36.31 6.56 47.11 8.44 0.37 0.0948 0.87 0.0568
5.90 37.61 4.46 41.79 5.37  0.14 0.0595*   0.35 0.0584*

7.64 42.11 7.83 44.37 7.50 0.08 0.0956*   0.17 0.0658*

9.38 38.23 5.48 35.25 6.66 0.09 0.0650* 0.27 0.0436*

  11.32 37.66 6.23 33.22 5.26 0.15 0.0863* 0.42 0.0598*

* 0.24 P<0.05 .
Note Values with an asterisk are significantly different from control salinity of 0.24 P<0.05 . 

3
Tab.3 Effect of different salinities on serum glucose activity of glutamic pyravic transaminase GPT  

    in Chalcalbumus chalcoides aralensis n=8 X SD

Salinity
/ mmol•L 1

Serum glucose concentration
/ IU • mg 1 prot

Activity of serum GPT
/ IU • mg 1 prot

Activity of liver GPT

0.24 23.30 3.98 11.10 3.543 16.15 3.983
2.12 18.83 3.82 11.31 8.858 25.41 4.349
3.95  12.67 2.86* 11.86 7.616   27.23 10.329
5.90  13.08 7.02* 15.79 5.021    30.18 14.298*

7.64  10.76 5.70* 16.17 7.857  54.55 7.168*

* 0.24 P<0.05 .
Note Values with an asterisk are significantly different from control salinity of 0.24 P<0.05 .
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2.3.3

 1 5.90 7.64

 2
9.38 11.32

 3 4

3

5~8
30 d

11.32 30 d
100% 13.62 24 h

15.55 12 h 100%

Colossoma brachypomum 21 12 96 h
Hypophthalmichthys molitrix

Aristichthys nobilis 22 24 h LC50

9.55~7.90 10.80~8.30
16

3.95 5.90 7.64
P<0.05

23 24

GPT

GPT
P>0.05 GPT

25 GPT
5.90 7.64

P<0.05 De la Torre 26  

Ramaswamy 27 GPT

5.90

28 29

2.12 3.95

5.90 7.64

Na+ Cl
Na+ C1

30 31

32

 33

 30 31 34  6

Trachidermus fasciafus Heckel

9.38 11.32

35 36

2.12 3.95
30 d

5.90 7.64
P<0.05 GPT

P<0.05
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P<0.05 9.38 11.32
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Effects of salinity on growth and histological characteristics of Chalcalburnus 
chalcoides aralensis

WANG Xin-hai1 2 LIN Yu-hua1 JIANG Qiu-li1 3 JIANG Ai-lan4 ZHOU Bo-wen3

1. Heilongjiang River Fisheries Research Institute China Academy of Fishery Sciences Harbin 150070 China 2.College of Aqua-
life Science and Technology Shanghai Ocean University Shanghai 200090 China 3. College of Life Science and Technology
Dalian Fisheries University Dalian 116023 China 4.College of Life Science Huazhong Normal University Wuhan 430079 China

Abstract Chalcalburnus chalcoides aralensis were exposed to various salinity of 0.24 2.12 3.95 5.90 7.64
9.38 11.32 13.62 and 15.55 for 30 days. Group under 0.24 salinity was the control. Survival rate was 100% at 
salinity of 11.32 over the experiment period while all fish were dead at salinity of 13.62 in 24 h and at salinity 
of 15.55 in 12 h. Daily average body weight gain and specific growth rates of salinity 2.12 and 3.95 groups were 
not significantly different from those of control group P>0.05 . Daily average body weight gain and specific 
growth rates of groups of salinity 5.90 and 7.64 were significantly lower than those of control group P<0.05 . 
Serum glucose concentration of fish exposed to salinity of 3.95 5.90 and 7.64 was apparently lower than that of 
control group P<0.05 . Glutamic pyravic transaminase GPT  activity of liver was significantly higher in groups 
of fish exposed to salinity 5.90 and 7.64 than that of control group P<0.05 . Histological observation indicated 
that no pathological changes in groups of low salinity 2.12 and 3.95  were observed. But as for groups of middle 
salinity 5.90 and 7.64 gills presented epithelial hypertrophy and edema. Some liver cells presented hypertrophy 
and transfigurative. Renal capsules shrinked and lacunas of renal corpuscle enlarged and renal tubules atrophied. 
In high salinity group 9.38 and 11.32 gills thickened and presented more aggravate epithelial hypertrophy and 
edema. Some filament epithelium were lifted and epithelial cells presented necrotic and defluvium some nuclei 
atrophied and were deformed or in a lateral position close to cell membrane. Hepatocytes were highly vacuolated
and focal necrosis occurred after cytolysis and karyolysis. The renal capsules shrinked aggravately lacunas of 
renal corpuscle further enlarged and renal tubules also shrinked some renal tubules were blocked by cells with 
defluvium and nephredema. The results indicate that the optimum salinity for Chalcalburnus chalcoides ralensis 
is below 5.90. Journal of Fishery Sciences of China 2008 15 5 808 815
Key words salinity NaCl Chalcalburnus chalcoides aralensis growth GPT serum glucose histological 
characteristics
Corresponding author LIN Yu-hua. Tel 0451 84862298 E-mail Linyuhua50@sohu.com
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30 d
1. 2. 5.90  3 4. 9.38 11.32

5. 6. 5.90 7. 9.38
8. 11.32 .

B CC N PiC PVC .

Plate  Structure changes of gill and liver of Chalcalburnus chalcoides aralensis after exposure to 
different salinities for 30 days

1. Gill of control group 2.gill of salinity 5.90 showing epithelial cell thickening 3 4. gill of salinity  9.38 11.32 respectively
 showing epithelial great intumescence epithelial cell necrosis and defluvium 5.liver of control group 6. liver of salinity 5.90

showing liver cell edema and disfiguration 7. liver of salinity 9.38 showing liver cell vacuole karyon atrophy and departing 
from the center of cell 8. liver of salinity 11.32 showing liver cell great vacuole karyon great atrophy and dissolve.
B blood channel and blood cell CC chloride cell N nucleus PiC pillar cell PVC pavement cells.
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